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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a polymeric 
material which has low dielectric constant and causes no 
significant dielectric loss and hence is suitable as an 
electrical insulating material for high-frequency by 
polymerizing a monomer composition comprising at least 
a fu marie diester as a monomer. 

SOLUTION: A monomer compsn. comprising at least a 
fu marie diester as a monomer is polymerized to prepare a 
low dielectric polymeric material. The fumaric diester 
is pref. a compd. represented by formula I (wherein 
R 1 represents an alkyl or a cycloalkyl; R 2 represents an 
alkyl, a cycloalkyl, or an aryl), and specific examples 
thereof include diethyl fumarate and diisopropyl 
fumarate. A vinyl monomer represented by formula II 
(wherein X represents H or methyl; Y represents 
fluorine, chlorine, an alkyl, an alkenyl, an aryl, an 
ether, an acyl, or an ester) (e.g. vinyl acetate) may 
further be incorporated into the monomer compsn. The 
low dielectric polymeric material can be suitably used 



in a high-frequency band of not less than 500MHz. 
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[0 0 4 7] *^077;H> ? IXr;i/^6^Sn 

4. d<7>=k5teiS#^*mtt. Htr^«k^«c H— ©7 

<-;US2vX7T-;KO*S:ffl^?t#ffl«^#:. 7VMv 
[0 0 4 8] Sfe7TU-h^S-&*W^?fitt^{c!B 

i^^tt. 1 0 0 0 0-1 5 0 0 00 0T*5ui:)!i* 

^s*/h$<^4<i:ea«a < )^fi*5«t^t^ 

tt. S««C^T4lgS»tt. lS^R5$^<-rfc*{C. 
4^<5« : S*?BiV^ii) t liib^. td^U, ^fi^TC 
€ < ^ 0 T^4 1 4 ^— Trio¥rt£l&wj5^#Eit«c& 
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CO 0 4 9] *»B<J!>KflWBtt. *IMi)-i:l/T 

ft£ LTmf&<D<k t ft tr^WR****** 
4c&dE4to SM*T -5 tf> U T» Ztltz COTS 5 . 

[0 0 5 0] coD*&. ttE«>7v;nfcyxxy;n4JH 
&<i:ft-5»S# d»?y7-) £#<Z>5 0»S%Si 

±, asctt'e onxsu:. #tc8 omxbu:t* 

7tjh|j;xx ^JUft #'>ft < ft 5 
(CBf»itt«dqF+fJ-ift 0»* U < ftn. 

coosi] -7j. sfrfE^fn^^a^wis^/^ 
-£#ic**-r-5*rfrtt. <gmm& (ffiR«v. [ssisie 

awitt»<ojfta»6 0~s oiix*«*i»'<. £5ici? 
£b<te0~4 0»fi%. #c*?*u<tto~2 owi 

[0 0 5 2] COioiS77U-f«»I^#1'«)77;i 
■fc-yxX^UK:**"^ *«J«fiR»»4ff * L < « 5 0 MS 
X£l±. £SfC#£L<te6 OllXfti. 
<K8 0SS%£[±-CS-5. 

[0 0 5 3] Sfc. *^Tffll^n5771/-h«l 
*»©DCfl:«flltt 2 0 OtBUnNfcO* fc%2 3 0~3 

£©j:3csiwta««w-ra©tt. £««jg<2:ft 
n-s. 

[0 0 5 4] il«)J:5lC*58WTffl^6n*7-7U—h 
*«^tfttay H«0«ia*WL. Hllitfttf 'J^-TS 

[0 0 5 5] J^TtC, *»«Tff*l<fl!V>5n577 

[0 0 5 6] I) y-7M;l'77l'-^ 
1-1 ->*-- fvyntrjU7VU— h 
1-2 y->?a^->;i'771/-h 
1-3 ^-sec-7f;i/77l/-h 
1-4 y-tert-yfjmu-h 
I -5 ter t-7fA-1'V7 - Dtr;i/7?l/-h 
1-6 v — f yyntf;U7Tl^— h/v-s e c-7 
f^77U-h 

1-7 t e r t -T^JP—f y^DK*77l/-h/ 
y-f , ;7"at:;i/7?L'-h 

1-8 v — fy/ntf;!/??!/- Y/ s J-*s9w\*c 
y^77U-F 

1-9 y— f V7"Di;^77l/-h/n-7'^-'f 



I -10 y--fyyDt:j|/77l/-h/n-^y;i/- 

1 —11 v- y?b'\*yJl'77l/- h/n -73MI/- 
■f yyat!;U7TU'— h 

I- 12 y-y?DA*y^77U- h/v- S e C - 
7^77U-f> 

[0057] id y-7;^;U7TU-h/fx;yjs 
ii- i y--ry7ae;u7^u-h/7.f 1 iy> 

II- 2 v- s e c -73MU7VU— f>/ t e r t -7 

^;i/£&#S?ex;u 

II- 3 y-yi7D^y;i/77y-h/2-If^- 

2 -^^;u7^>Sst*x;u 

II- 4 -7 — f 7 7nfcr;y7-7ly— h/ t e r t -7? 

;u£&#&fc*x;y 

II- 5 y--fV7ot;i/7Yl/-h/p-N, N-y 
II- 6 y-x7a'N4 i y;U7^'U— h/ t e r t -7 

3MU£j.SKex;y 

II- 7 y y U^y^-f V7"0 tf;|/7Tl/- h/B 

II- 8 y- t e r t -7^7-7 U— h/y- v7p 
^->;U7^riy-h- t e r t -ff-JVR&S&M—h 
II- 9 y — ry7n^l'7?y-h/->*-v'7 0'\^ 

->;U7^u- h/2 -x^;u- 2 -*^7*y&fc:x 

ii — to y— f y7atf;i/7Ty— h/y- s e c -7 
^fry^ris-h/H. N-y*^75/£.ft#&t:x 

JV ' 

II — 11 y- s e c -75\>I/7"7U— h/y-y^DA 
^y^Tlz-h/ t e r t -77-)l&tM.9Wt\£—fr 
II — 12 y-'>7o^->;U7^ly— h/y-fV7"D 
fcf;i-77y- h/75=-U> 

[0 0 5 8] *^WIC*3^T. gfrl5©7VU-h*«^- 
UTtt. ^Sfcitf-Sfc* 1 0E?|B!#«»iaaW<8 0 

r«T<©*tKMMfcfc* z&TVit&toa i 2 

JK^t+y^*-**- K t e r t -y^;!/^;^ 

*yy- 2 -xfjK^/i-h. ten -7^;u 
^i/^yy-r y75=-y-s. **wt— jm^mk, 

t e r t -7^;Pt K;UA— ^y K. t e r t -7f 

;u**;m-* iy tf a v — y . iistft 7 7 o -f ;u y 7 y ;u a 

-**->F«©*«HUMt*, 2. 2' -77f77^ 
□ XMJJk 2. 2' -77f7 (2 -^f=-;U75 1 PX 
h'JJU) . 77t'7 (2. 4-y^Wl/orh'J 
Jy) . 1, 1* -77t*7 (->7p^-9->- 1 

#xh«j;u) . 2. 2* -7yt7 (-ryg&g?) y*? 1 
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;k 2, 2' -TVldX (2. 4-->*^5 1 ;UA*UD- f- 
U;U) . t e r t -^JU^^+W !/7aii*A- 

ffifflSirLTtt^^e/T-l 0 OfimSBKttLT 1 0 
Sfigp WT^Jf 3E L < . $ 5 fCif * L < tt 5 Sggfl£lT 

[0 0 5 9] SfcCOi^^fHSfttCU^T^y^- 

-Mfcfcm. 'S'JSA, 

3 0"C~ 1 2 0"C(D$gB/i<i?3:L^. $7$:M-& 

£5-r*±*flntt. i o&m~~7 2mmmm-c&zz£ 

{0 0 6 0] *fcwiE7^*;p«*jastUT«. »ttm 
^. mvtm-t. mtms. mmm-t. iHMtt*«®ffl. 

fcS=k?£S^7J£££*;i£#«-e£D, ttii*^ 

t— 7 vjug? yixfJl't. 
Ct#T*4»«16tt*St» *> a $ 

[0 0 6 1] *«W077U-h*I**fJ. &ffiB»& 
"gX^M!/ (NMR) . Bft-WtW.^? b)V (IR) 

[0062] m«stUTgMc^i;a^©t>o 

SWAT -SCttf-CSS. 
[0 0 6 3] &¥£W<D7 •?ls-b%A&mt. mM^<D 

1^-5 Jit bfeTS^oTSSaEfflcofl^tKS-^li 

(«milfiT*5C7^M) (#J*tf 
h'J7U-H§a#ig§§) . **W4»«M«BS«©S: 



[0 0 6 4] S«£lxTte. 7 X#g«©ft# 

HSCttfiTT**. ftftfiS £&£<!: U 100 

MHz. 1 3 0MHz JST&Sa*, C P U£§;t>#- KS« 

[0 0 6 5] 3— r-w >^{CfflV>-5*i^. ICS 

fiSS/ti"<->3 y F I CSfi 

Ctm. A->^-: 5'a>«IB*%0. Sit. 3-x 

[0 0 6 6] 7-<fr&t?2>t2.t> *&W<D7T)l>m 

K:*»s«fc*, *a***s-&s;i£K:j:oT, itf 

4#CJBJ£$n-5t>©Ttt«:l»*<. ffifif 5 ~ 1 0 mmggT 

ckoicss (i 5t:~3 ot:ss<DSS) Tsgf&s-a-s 

ditCJ:oTfc»^n-5^. &5lcJSi;T4 0- 6 0"C 

7-rJUA#*§5tl5. 
[0 0 6 7] ±E7^;UA*6BfSOJ*SO*« 

^J«tt8|-c«jiLffiSi^4'-e4 ot~2 0 orolG'H 
wtas-c 3 0^-8 BiHSflttnsrrnaj: < , :nc «t 

[0 0 6 8] $^{Ctt7^;UAr a ']i3<kaC/'Sfe 

[0 0 6 9] ^S^Jf^A^-^tC^JSStr* 
^JS®^7^JI/AS3fSCD^«{C/^->-ftL 



(9) 



®m¥-9 - 2 0 8 6 2 7 



CO 0 7 0] ^Jg3S*@KS2Si58*fe«»C«koT 
CO 0 7 1] $SlCte. JR»«Lfc«aie»7-f;UAK: 

CO 0 7 2] ±BC*HT, IWr-5CtO-C***3W 

fg&iSS'J. *^X3MU*h>. ^fMV^fJ^h 

75> (THF) . £nn*;UA. y^fWMTS 
h\ y/^^JK+^K, 7"fJWP7< K. S&x 

7;M-a hJUx>»©*«fc»#t^5£fcfcJ:0#*;i 
5~3 o««xoieHif**ns<o**»*u^. sap 

flT2 0 0~8 0 Ocps flKT&«C£*<ff£LV>. 
[0 0 7 3] isfc. *%BJT«. tf'JX^I/^l^* 
U-h (PET) ^C0«ag7^;i/AS^±{C-7-7U-H 

•5; ^ffl«^©iloJf$«i Mm ttiinctJ^P 
**»«©««* £SaMT£ 'iT5 0 0/jbSI 
©#$©fc©£T*§5;i£:tfn?£5. PET3?te 
SffiK I TO^tl^lfcfcCTi&oTfcJ; 

[0074] m*>miiLTte'£m<D^rn(Djjm-z&? 

fttf£V». CWfc^OMiBattWetH*©*©*;! 

(0 0 7 5] C<7>j:-pi^^MT«fiSlx.«l 0 0 /zm 
©JKJStb 0. 0 5 tfm 6l±©*:frS©aWcHI 

(0 0 7 6] C©±3K:Sa!t€#JiSLfcfe©S. 7^Jl 
(0 0 7 7] Sfc. *5Wett. *^077l/-hJS 

9 xajtc^as-fr. ^©^aaissi-f 

£C£-C3 Owm BUb. fl/BMlCte 3 Sum 6U:©/P3 
©7-f )VL.&&2>ZL£WV£Z>. J¥£©i:Ktt5 0 0 ft 



«*©tt»Htttte£m»fcfr*««fc^. 

[0 0 7 8] ttE&mtlC. SSi§£!l©££8(JI 
SCttfcWIWfc^^ASSSWTSCl&fcTr**. c 
[0 0 7 9] * sniss 

UV>. 7-fe h h >&jg?fij. ^>if>, h;UX 

>*©Sr*K»Mbic***». twvtuvn,-?. zr? 

;Hs a y ->'X3=- 1/ > ^ »j a -;u^e y y fiH-f 
jk yntfu>i!"jn— ;p-=Ey ^5=-;i/x-T-;u, ->*7n 
eu>yjn-;i' ; ey^5 1 >'ux-5 i ;i/, 3>x^u>yj 
/ 7fJI/X-rM!©Siy "J a— ;i/X— 

77tf-K B»lf^Ol^f;m»j!l. N, N 
-^f;i/7th7SH.. N, N->7f^*M7S 
K. N-^fJI'-2-enUl<>»075F*iSa. * 

7th'077> (THF) . 5 s * U>. 5>*3MU*,fr* 
^->K, 7fJl/i'D7-fl { . h'J^DDhU7MOX 

h'J7;u*a h;ux>§©jgj£K:iS#-r-5C£:K: 

[0 0 8 0] £©£«tt«l»©7TU'-h**£tf:©Mr 
»«. »fPtt**6 5~3 OllXtthtfiVi. 

m^vttmtism-zft*. b< « 2 0 0 ~ 8 0 0 cps sa 

[0 0 8 1] ±ElC*^T*5X«(S©**5r, M3£ 
[0 0 8 2] Jtl7Xttt$t7-fM'fOji»ftmo 

^rstti o~7 oas%d<js^-c*4. cnfc«to5i 
^ws-^wsa? (ji^s~2 oafi%j§s£) ***-r 

[0 0 8 3] ft*. *5IWC^5»*ffl©tt!8ttt. S 

»j-&*s^3afixeui. ^«cs~i 5fifi%T&*;i 

[0 0 8 4] Mj£©=t^lCLT*^n4 7 
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4 ;uAfc^u«ffi+ *yyu >y$&gjs]fc<i: 
o^ao^aco^jo^ro i a=b b < « 2 «£U:«$*s 

[oo8 5] ^■^(DM^f-un^m'&^mz 

3>yi/»y> 3 >ft. ]?btiibjfeft<i:tf«£§tf ■=> 

SSffiAr-S&t'bTfT^fcJJ:^. 
[0 0 8 6] 

£ffl^T7v#;ua^&^b#a&bT»'3tl ; 3. 
&<^;tJ& (K^WISKcAOiMrlSjtlgtfft^) . # 

[0 0 8 7] ^bT#f£(8ro<£18«&iS5HM*&©mSC 
WtttglCiS<AT«. #tC3K^^5 0 0MHz &Lh. 

5 0 0MHz ~ 1 0GHz ©jS!^lK^«iC*3^T. If 
f^fs (e) AUfili, 4*C1. 8~3. 0£^b. 0O 
mm»&IE& (tan«) 0 . 0 1 EAT. 0 . 
0 0 1-0. 01 Sr*-r-SffiK«tt«SCI6»«»*#S 

tekmrnzTZCtlZJi^T. S«&S£&Sb. emu 

te.-mm&mmig.* v> t> « «t o *>m m»&iE& $ $ s ict 

[0 0 8 8] & 43. *&WWSift z FttftV>tmt8£i&te 
^IStC*3it-5#:|fil£Ja^-e2~5 x 1 0 "QcmJBLhTfc 
•5. *£&&«&g*>S£<. 4 0KV/mnuW±. 

4 4 ~ 9 0 KY/mfflt-r Cnfc^ttS^f. 

[0 0 8 9] £&, B&tttCffi 

[0 0 9 0] $ m&^TJVti «j ic*tr3B&a< 



[0 0 9 1] Ltztf-oTmz&mWLfttiSL (5 0 0MHz £[ 

±. ii^sooMHz ~ioghz ) xmmznzm?® 
[0 0 9 2] *jeiH©»«^*fSw:. tttttt*. 

[0 0 9 3] 

[0 0.9 4] Sf. 7?l/-h*I^O^J^ 

r. 

[0 0 9 5] 1 

y-fv^oii*77u-h (di-iPF) 1 osssb 

TTVt'X-f V7"fO-hij;l/ (AIBN) 0. 1«S 

as. $5c«iK'<>-tf>ia*»*^5x7>r;nct 

b. 7>7";l'fcJI2T*ifbfc. *l:Cffl7>7"M4 

zfr-otz. «*»7»7 >y")wpiz^>-e>zxn 

■tt, d i - i PF®a^#:**8ib. $^fc^>-tf>- 

[0 0 9 6] ^fiE«»J 2 
&J5K« 1 CU^T, d i - i PFO^toOtC. ->->^D 
^•>*7?l'-h (di-cHF) SfH5B*tti 
«{C bT d i - c H F 

[0 0 9 7] ^fi£#J3 

1 IC43I/>T. d i - i PFCi* 0 (C. v - s e 
c-7f;i/7Tl/-h (d i - sBF) *ffl^S«3Wi 
IH*CbTd i - s B FOl^#fi#&. 

[0 0 9 8] 4 
^■BKCT 1 tC&^T, d i - i PFO*fe 0 \Z, ->*- t e 
r t -y^yri^—b (d i - t BF) SfHig* 
«HfiltCbTd i - t BF<D«-&#£^;fc. 

[0 0 9 9] *j£0H5 
*J«« 1 C*V»T. dl-iPF©*fc0C. -fV7a 
tf;i/- t e r t -7f;i/77l/-h (t B - i PF) 
fflt»*a*»ttm«lCUT t B — i PF©l^*S#fc. 

[0 10 0] ^^6 

d i - i P F 7 mm®&£tfd i - s B F 3 fifigR^ 
ft. 7^*JUHS&?PJtbT, y-n-rnKMJW 
+->v^7-#^-h [6ATA-o<;UNPP (B*»I& 
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(80 IS. iSS) iB&T] ^ffl^rci^tt'&fiK^l 
«tcLTd i - i PF/d i -s BFO*I^**ff 
fc. 

[0 10 1] ^f£0]7 

t e r t -•U-h-'i VT'ofcMI, 7 71/- h ( t B- i 
PF) 8MMg6<i:. d i - i PF 2Bg8B££. #5X 

pe;^;u^->v*-ip^-h [»T/t-a<jnp 

P (B**ffi (*) S. iffiS) £*&f] 0. 0 111 
jfc«6£m*tCbT t B — i PF/d i - i PFCftl 
[0102] 8 

d i - i P F 5 fifigM3«fctf d i — c H F 5 agg&£;tf 

-oi-np ps-o. o 3 MgB^ira u ;fctc7>7Vi/f*3£ 

5 0tOfiIItT;7 2SSfBMtfc*^£fi ; ^. 

£fS0iJ 6 tragic Ltd i - i PF/d i -cHFCD* 

[0103] €rAM 9 

d i - i PF8asgM3<j;tfn-:^;i/— f yyatr;u 

(nBu-iPF) 2fi9$A^^ 
ipntilCbTd i - i PF/nBu - i P 

F 

[•0104] ^fi£#J 1 0 

d i - i P F 7afig&43«fctfn-'\*->^--f VT'nh: 
)\,7^rV-h (nHex-iPF) 3aaBB£ffi^fcfi* 
mi. ^BE«6tra»ICUT<l.i - i PF/nHex- 

[0105] -&fig^J 1 1 

d i - c H F 5 MBfcfc Jctf n B u - i P F 5 SfttfS 
fflUfcCWJa. t^aitCLTd i -cHF/n 

B u - i P F 

[0106] 1 2 

d i - i P F zmm%t>&&Zt*?-\<'> (St) 2M8B 

T, A-D-fJWPPJO. 0 lMgg&^&Ob, ^IC7 

B&£?Tofc&. 7>^*X$TSitlfc. *IC7> 
7)1$: 3 0 , CcDMStt't I -C7 2^ffl%«M^-*fTofc. 
WT^^16 tl^fillCLTd i - i PF/S t ©&S£ 

[0107] £fi£0iJ 1 3 

d i -s BF8«ggB43J:tf t e r t -^;Hf-^ 
>Vx- h (p - t e r t -r^JUKJRMftbf^ : V 
t B B) 2SgSR£. #7XS7>7MHC(t:0. 

)vm^mmAt.^x^-u^ )v i pp. o. out 

§6, $e.(C«SS^>-fe'>8aga5S^77.7>7;Hc<i: 



U 7>7>£X£Ti§itb£. &KC©7>7>£4 
O-COSto^WMSiflCAn. 7 2B#|!a5-:^JJ^fi£• 
£fr^*:o STF^fi£ey6<t:|B!«KbTd i -s BF/V 
t BBC^MWSffc. 
[0108] 1 4 

d i -cHF7aggpt5J:o:2-x^;u-2-^5 L ;pr 
^>SSt'x;U (VEMB) ^ 3aggBffi^fc£W«. £ 
J5*«6£H*K:bTd i -cHF/VEMBOftl^ft 

[0109] sfcrn 1 5 

d i - i P F 8*ggR*5J:a:v t BB 2Sgg&£/HV>fc 

ewtt*jsn«6 tnacLTd i - i p f/v t bb© 
[oiio] &f$.m i 6 

d i - i PF 6M8M3«fcr*p-N, N-^f;l/75 
y^-&#S?t*x;U (VDMAB) 4llflt£Al^£^- 
\t&lSLW6 tmmzhXd i - i PF/VDMABW* 

[0111] -&fi£Caj 1 7 

d i -cHF 7*ggBt3J:tfV t B B 3 SggBSrffl^fe 
&Lft\t&l$.M 6 tmm\ZLT d i -cHF/V t BB© 

[0112] 1 8 

<vynt:^77l/- h (cH-iP 
F) 8**gf*3J:Ulfg?fn;l/ (VAc) 2a*gBSffl 
Hfc£Wttftfi*« 6 tHlCOTcH- i BF/VAc 

[01 13] ^/5£#j 1 9 

d i - t B F 4 ASS. d i - c H F 5 MSg&iSitf V 
tBBllI^fflK 7?77.iJ7>7';KCi0. 7^ 
7j;US^§i56lfiJiLT/1-D'r)PNPP 0. 0 111 

as. $^ic»sj^>-t*>2aggB^7y7X7>7';nc«i: 

b, 7>7>£X£Ti§£tb;t. *K7>7;n&4 0t: 
ostos:»gstf (cAn. 7 2^7v73;i/a-&*ff 

ofco £lT-&fiX^l tUtCLTd i - t BF/d i - 
cHF©«l^S'#fc. 
[0 114] ^f£0>J2 0 

di-iPF4. 5figg&. di-cHF4. 5«fi§5 
iJitfVEMB 1»SS&£. #7XM7>7;H;:i:D, 

7 v t> )im^mtihM t b x 7 y ex -r v ss * 
(ma ib) o. o iagg6*fflv^ei^«^fi»J i 9 

tmWzLXd i - i PF/d i - cHF/VEMB© 
[0115] 2 1 

d i - i P F 4 . 8 figSP, d i - s B F 4 . 8 Sggfl 
*5<fctfVDMAB0. 4Mftg&£. #77.£i7 >7;HC 
tO, y^i])Vm^mt&mtLX^-u^ ;n PP0. 
0 lM«»*fflHfctt*l.tt*J««l 9t^Cbtdi 
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- i P F/d i - s B F/VDMAB©*l^if 
fc. 

(0 116] &&m2 2 

di-sBF3. 5aMg6. di-cHF5. 5fiSSS 
*5j;tfVtBB0. Ififig8£. jS7Z&7>7MZ£ 
0. 5S?*;U*^BIttatLTNPP0. OlMfigB, 

s^ic«3a^>-tf>2amas€ffl^^^-«^^ji 9 

tmm\Z Ltd t - s BF/d i -cHF/V t BBO 
(0 117] £fi£#J2 3 

^•^5©^e/T- 1 b- i pf i ommB^m^K ? 
vtumtem t Lx-ti&m 6 <d/\- d-t ;un p p &m n 

(0118] 2 4 

£-/£0iJ2 SlCtJUT^ey^-tbTd i -cHFSffl^ 
SH*»ttH«K:LTd i -cHFO>*£#£»£:. 

(0 119] £-fi£«2 5 

3\Z&^T> t/7-i:lTd i - cHF8l 

m^td i - i pf 2mm&&m^z&frizmmzLT 

di-cHF/di-iP F©#S^#£#&,> 

(0120] ^-fiXfiaj 2 6 
£-j£0!2 3IC*3^T. t/T-tlt^Stl^td 

i -cHF5«»g&<hd i - i PF5«gS5£JBV»<5« 
jMWrHSCLTcI i -cHF/d i - i PFCD^S^ 

(0121] «JAM 2 7 

2 3IC*3^T, t/7-tltd i-cHF6l 
m&td I - s B F 4li»Sfl!t»5a*ttHii:bT 
d i — c HF/d i -s BFC^lMSffc. 

(0 12 2] ^-fiXflaj 2 8 
&f$.M2 3fC*3V^T, t/7-tlTd i - cHF5l 
»g&£d i - s BF 5M«»SJB^*aa»ttn*KLT 
d i — c H F/d i - s BFO^iMSfS:. 

(0123] &rfLW 2 9 

2 3l:^^t. t/7-tl/td i - cHF4. 
5SfiS5<i:d i - i P F 4. 5KS8£S t lfifig&£ 
«H5S*ttW*i:l/Td i -cHF/d i - i PF/ 
S t <D#*£#£l»fc. 

(0 12 4] -&/£#] 3 0 
^fi5t«2 4tn«C*y 7-tUd i -cHF£JB 
l*. £fi!t0Y2 4tlilSH«©*frTd i-cHFOfi^ 

[0 12 5] ^fi£«aj3 1 

6£*i;. t/^-il/Td i -cHF 5. 8 
Sfig&td i - i PF4. 2M«*JBt»*»«»ttH* 



tcLTd i -c HF/d i - i P F©#*£fc*»fc. 

(0126] 3 2 

-8TJGdc0)J 2 7«Cipi;. i -cHF 6. 5 

fi^oC id i - s BF3. 5mS8P*fl!<>iS«;6>ttH« 
CLtd i-cHF/d i-s B F 

[0127] £fi£{*J 1-32 Tt# S*lfc*-&iW3 
l^ftOftf n St 1 ~S 5 IC/Tt. ^fi 

tt. GPC (^->I->3>?D7h^77-f 

-) «£fcj:0, 0 0 05fl)*7A*lV»T 

'H-NMR, I R^tCcfcoTPJSLfc. 

[0128] &ic. en3Lm-z&z>nizm&#&m^r&. 
[0129] mxm i 

0. 5g £^>-fc'>5 OmlCS/SSHtTtf'J-T-fSMi: 

w.<Di&mtnn-z 5 0 0 ~ 7 0 0 cps ggt^^. 

[0 13 0] *bT»6ftfc»«*JS«« i P»Ji«a2 0 
2cmX 1 2cmx 1 0 0 u* <D££&tf-£f£SS Lfe. 

[oi3i] ssmzm i . a 2 c*t. 

[0 13 2] tKffcigg : J ISK7 12 6 KmS&bfcT 
MAI 0 0 (t-f^-tfll (80 B) *ffl^»T»S 

[0 13 3] g*tt:aJ^M"St1EHcCu*3~5MiD J? 
{C«Ssl#b^> -bD^-^tCct-S 1 8 0gfcf-'J> 

mm&zmmLfz. a^»c«, ©, cx a. xx-m* 

[0 13 4] Ififttttttttfe : J ISC2110 izmUL 

[0 13 5] 1E07 7 7 h->r 
H-7-f^A*»*M©ttl8"C«JiU. 4 0~6 0 < C©& 
«^*TM&LTJftiS«E£fT^. UT I 2cm 

X2. 0mmX2. 0 waOQ^Jl&a&tiL&'&fz. Z\ti<Z><D 
*RCOlr»T»MM»tt€ff*Ufc. 1GHz 

. 2GHz SitfSGHz C:fctf£^€¥ e & «fctf^S» 
*IEJ& t a n 6 ZmmmzJiQfflfeisTffl^tz. 
gl> 2 tCiST. ^1.2 fCte, &f$.W 1-22 

Jl/No. l~2 2tLTSlT^. S-fi^OJl 

j s zf\z&&.w&^*:&m 

[0 13 6] 
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u> us t0 — », woc^cr>LC»e— ovmc-^-tA^kO^ 



s s s § 
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(0 13 7] 
(S2] 



(14) 



- 2 0 8 6 2 7 



as 



N -tf f» tO 

3 S S S 



o o o o 

N ^ N (4 



X X X ^ 
Co) O) «o 

£ s s s 



s s s s 



X X X X 
— « lt> c=> e— 
n -<>• h rt 



5 $ 3 8 



£ g 1.1 
mi 

iiii 

•a *a *o *a 

=3 =3 =3 =3 



2 S3 S 



(0138] HM0>1 2 
^J««2 3-2 9T»Sn. »«*fT-3fc«M£fc£h 

;n>cg»$t, io-3 0li%#'j7-M (« 

Stt*tffi-e5 0 0~7 0 Ocps gg) £S3gL/t. CCD 
j§i££JS^T. JJ3X>7UX mm (fS60±2/i 
n . Vft-immttSlDjJyX) *<1 0~2 5»»%<Df« 

tt*»©»K©H#$}-#±*e!> 1 0~5 0JtS%fcfe.5 

«IS-&TK»JHSfTt»J*S 8 0 ± 5 0^7X8Sii§ 

ICT-S^fd 0~2 5#iajlU f?S4 0~6 OtO 
<^jF+T2~5kg/c«nDEE*Tinffi:/l/XLT, BfS 
CO^j-ffi (2mmx 2nimX 1 2 cm) «C U^^7.S^|-g-*a^ 

T-tf^X (/P$6 0±2mdi> -y-#-ffigt*t3lT#7 
X) fc*ATlPI«KLT#5*»li£#«Me*««€ 

[0 13 9] ^n^<D^7xsas^mm*e^s«»co 

^Tjafi«ltH*KbT»««tt*ffMllibfc. 

£S 3 fC^T. 
(0 14 0] ¥BBH*M£Klk : J I S C 0 0 5 4 lc2£85 
LTfr V». 2 6 oro^EBJStC 1 2 OWmMtLT. ffi 

[0 14 1] &*5, S3lCte> *fiS«2 3~2 

?*WM<e;^n.m&mm&*vy-?mo. 3 3 ~ 4 6 -e 

[0 14 2] 
C*3] 
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cd c» «a O 

■A U> LCI U» 
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[0 14 3] ttKMl 

C *iRO»B»»*fflV»TBfSOTj-a5 (2mmX 2mmX 
1 2cm) <D®mm&tL1Z. 

[0 14 4] ffl^fe«HS«»tt. «*K#'JX^U> 
(LDPE) (ft%Et6Ht¥&m) . #'J7irU>I 

-5^ (PPE) (E#i)?Uy5*JHtS) . tf'JX?" 

U> (PS) <=#KEE{t*tt») , #'J#-#*-h 
(PC) (=gE#Wfc#*t») . ^U^f)M^i"Jl/ 

-h (PMMA) (JfiitfiStlMSttSD , a > (T 



F) (B*A7*-aB . ^7l# (GE) ££ (ft 

<K (PPO)IS <*T*Itt« t?*o. :n&i 
Mtt»KJSi;il->r;iHfa 5 1 ~ 5 8 tr*. 
(0 14 5] cn50»K«EKO^TjtM« 1 fcH* 

(0 14 6] 
[S4] 



(16) 



® mW- 9-208627 



S 4 



frit 
No. 


mm 


4 jiu"ii >T/wi 


t a n 5 
lCTz/2GHz/5Gfe 


ra 




(KV/W 


51 




2.1/2. 1/2.0 


2. 1/2. 0/2. 3 (x 10-) 


34 


X 


17.9 


52 




3.V3.7/3.2 


6. 3/5. 9/6. 2 (x 10") 


165 


A 


34.5 


53 


PS OftsjffiS) 


2.5/2.5/2.3 


0.2/0. 2/0. 4 (X 10") 


114 


A 


24.6 


54 


PC (J»BTffiK) 


2.7/2.5/2-7 


5. 0/7. 2/7.5 (X 10"") 


142 


X 


37.2 


55 




2.4/2.5/2.4 


8.9/&.4/8.6(xl0") 


122 


O 


21.5 


56 




2.0/2.0/1.9 


2.5/l.6/2.2(XlO") 


280 


X 


35.0 


57 


GE(IK»btt) 


4.1/4.2/4-2 


6.S/T.4/S.KX10- 1 ) 




O 


35.0 


58 ttfcK) 


pro aswts) 


3.5/3.6/3.7 


5. 5/5. 9/6. 9 (X 10") 




o 


21.5 



[0 14 7] j|Jg^l3 

3 0-3 2 T^fiS t fzMt>& £ fi£-# A - C 

mc. Bttsmsu cnc. ^77^o^ (i?$6o 

±2 urn, -tf;!KSJltt»D#5*) £A*l. 25-3 
0 "C .. 7 6 0 mmHgCO^#T-C 15-30 
Sfrofc. ^(D'&^m^fiy^ZUX&Z 0-5 0 
ci/#©afln?9l#a*. 4 0-6 OtcDiSSretf^;* 
i7 a x £ 3 0 cm/#Wj£KT&i££-t*T$£J!£ L£. 
T0 14 8] d 7 7. ^dXte 1 0 OwaftOU 

[0 14 9] mM'&e>fi : 7XpnX\Z&ftZ&%®%l& 
«5~7«»%-C*0. ^Jd^SbfettSiCDSS-Cl 
0 0mmfi£<7)->— hKJ&y^W >?Lfc. Z.<DhV><D& 
2 It 7 0 mb iSt?S5. d©i§J?JS£«#L;fc£$ 

SSfc£j5*0!l3 0~3 2-£»Sttfc*M£#A~C 
©SftSiBOOil/T. ^fcS-&«c^#fii8fiOfc«& 

me u io~3o vtmrnmizmm l fc. aojE«jf it 4 

0-6 CC, 5~7kg/cm l CD^fFT-C3 0-6 O^fTo 
fc. £fc«ffiO0<a»^#iggtt«-&#A. B. CO0 
{C 1 5wt3> , 1 2wtX . 1 2wtX tit. C<DMZ&f§ 
LT'®$tlfzmm®&&. (0. 6mm/?) £#<A, 

H-S5k:fl.8HMWa*lfi (Sflfffl, 3 5«m 
J?) £E«U 6 0t:. 7kg/cm*<&^#TflttEl'T&* 
U SeicM-S (CjgS. -5 t^te[*Jg5&##S8 

MtC 1 0 Ommficf, 1 0 Omnlti. 1. 2mm/?<7>ffiIIiC u 
(7 6 0mmHg-C3 0#) (2 5*CT 

4B) u %*>\z*:<r>'<kG o°c-e8mmw8i-rzz£\z 



[0 15 0] Ctl<=>©ffiMCu?ISfi£^fiSeiJ3 0-3 

2 t -afiX i-fcit o'&a. b, cioSD-y^TVUNo. 6 0 
-6 2its. z.nzwyymo. eo-~62\z^>^ 

TOcfc-stcbxaa^fc. 5 ic^-r. as 

[0 1 5 1] £43, -tf->7MUNo. 6 0 - 6 2 

3 0-3 2 T^fiX L ftM^{$. A. B , C 

©crated ©jbki. soas%. 4 8ii%, 4sa 

[0 15 2] »»Wtt 

1 0 Omm^S. 2mmrl3. 1. 2mm<D±-g-£<Dm.W 1 r : £: 
«DtiiU SW&ffiKJ;*) 1GHz . 2 GHz 45cfctf 5 GHz C 
41 J: WRWlfct an «*WjeU Q£ 

[0153] cum^K>m^mm 

1 0 OmmgS. 1 OnunftJ. 1. 2 mmPCD;*;#£CDaJ&>i- 

8 o«e-'j>ytoi*ff^, idgnc2. okg/cn»a± 
-r. 

[0 15 4] #EB»tMS 

lOOmmgS. lOmmrti. 1. 2 \mm<D^ 2 <DUWi 

swomu 2 6 ov<D*mmzmmL. i2omi± 

T. 

[0 15 5] Ml7f>ytt 

oas%i§^ics«s2 5t:t7 2mmm 



(17) 



&MW-9-2 0 8 6 2 7 



[0 15 6] Tg 
[0157] a 



831 

3H 



SI 

c 



1*1 

S2 = 



MB 



O O 



o o 



i i i 



TM Affile TiSISLfc. 
[0 15 8] 
«S] 



o o o o o o 



o o 6 o o o 



o o o o o o 



g 

I 



i I 



x£ xS xs x J3 x S x s xg x S xg 

22 53 2= 3 = S3 !2S S£ N S 

oi oj oo to ua cd cvi 

J* > > > >>>>> 

O . CP . O — CP . . C3 .. — . Q — <=> — . a . . <=> — 

— » ^ — ' ^ — • «o — * *n — • — i to — « u-> —i a» — * 

x S x5 xS x2 x £ x £ xg xg 

oo cd — • «o oo to r— t* —4 

— • oi r- u» «e c»j co 

>> > 

o a o <=> o o C3 a 

x £ x S x x^xSxSxsx^ ! ! 

£=3. S3 ?i 55 ; ± 
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<o OJ CO 
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!i !!! MS 

1 * * if 
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[0159] ^5«tD. *fg93<og«-*>:OWteiSJia£ 

[0 16 0] 

^M^y 3 <tl^ U^fi£fi»J 3 0~3 2TMltl^A~ 

3 tl^flStcLT. ^77?a7*I^. 10 0idioS£, 
lOOmmfti. 7 0 um h<£W, C©->- h£8 

o~i o ojuramsm tfc. corns. mmm3tmm 



«<7)M-ffltC|gigei]3<!:ra«fcLTi1-gB»#:©ia?S (««¥ 
M. 3 5/xniff) gftJESttU S #0if C 
t>m*e«is*ftiflstt*u J3T/S*€?£ (7 

0. 5nunfi$. 7 0mmrti, 8. 3~8. 7mmj?) 
JUL. /V^T^^SSSttfc. tt&SM4ta£&C& 

•5. 

[0 16 1] u©7>ftl«*ffl^T@ lC*tA» 



(18) 



0 8 6 2 7 



«fi 1 <D«ffilCte. 0J>U;f#&Ji$[f&£ 1 . 5 7 5 GHz 

•5. d<Z>,=fc-pftt>CD£2 WBSU m 1 (C^T £ 5 (C£ 

(0 16 2] C<7)£?tCLT#6n£:t>e>££fi£0iJ3 0 
~3 2T^/«U£B-&#A~CCJt;i;T/'W3 1 7>?;h 

(0 16 3] /t-y^7>r-^-A~CCOViT. T>Ti~ 

$?T£0. I^«^£ = 2. 2 K:TS:ff-LT^-5gl«±. 

■y-'-l 5 1 3AM^ffl^TfTofc. *fctt«vt;*->tt 

5 1 3ASSB«r»T«tUMBUfc. 
CO 1 6 4] HISSES 
5136^13 tl^D^^I3 0~3 2T£J3SU£B£#A~ 

0»J 3 tl^SltCLT, tfTX^nX^ffiV*. 1 0 Ommg 
£\ lOOnunrti. 7 0 n IO->- h£#. :©y-h 
£2 OBttlJEISBLAc. C4>J:3ttStJltt£«&2fl;iI 
*U C©35©H@tC#U HJ6^3il^i;»fl&or) 
S#*JI^T3-f-f>yi/. rta5«^fflO«?g (JEffi 
m, 2mnrft, 3 2»iif) $gfSO^t?Sfi#L.. dtl 

rlft^tT4 0~6 0t, 5~7kg/c«i»0*fr 
T?3 0~6 0#BE#Lfc. Xgftjft (7 6 0mm 

HgT3 0») £fr^> (2 5r-C2B) 

U $e>ld4 0~6 or. 5kg/cm20tt!ff«li-e6 0# 
J5r5£©^£ (2 6. 6mmg£. 10 
mntfe. 2mmJP) <£>3=--y 7\z9)VBi U (DS^y TIC 

Mb, £E«CN i^*y*£5jxn gg©J5t${Cjg 

3 2T?*j«ufcm*flcA-ct:iSi;ftii»A~ctr 

ifiO. *«MO«*»A-CTr«l«*nfc»*«:©» 
(0 16 5] fcfc. ±IS©*SSS$L«, TIEStKtfc 



ttfl3&MKT&«. 
(0 16 6] 

L = 299. 75/4X1. 9 X (g r) "« 
[0 16 7] wOi5CUT»Snfch'jru-MB* 
»«A~C®R«4*tt*l. 9GHz-Cl/4»fi#J6g 
STffii^fctCS. Q«tt^rntl0 0~2 0 07?$ 

(oi68] nmw 6 

uss^i 3 tmc&f&m 3 0 ~ 3 2 t-&j«l£:»^#a~ 

CS#*BH, TE„tfR*##SSJB3a$fc€fE«L 
fc. HJg^J3 tl^lcLT. ^7Wo^SlK 10 
Omm-fi£. lOOmmffr. 7 OtfB lOv-h^i, d<7) 
->— h£3 2 OBflnEEIRBU 5 Orange. SOmmrfr, 
3 OmmffC^JBfLtgb. ^HSISL. 30±0. 1mm 

***B*#©**»tt26Sfi« 3 <hm«-e<&-5. -&^J 3 
0-32 T** l/fcfi^flc A~ C C^#A~C £ 

-r-s. 

[0 16 9] £##A~CS«lr*, B3tZHiTJ:5t3iE 
„«»«flK*«»*ia*StTfc. H 3 33$ 
£2 lllcMt^S'^ttMfJtSnt^^at 
M#»2 2i«tlSnT*0, JUaStt*— *2 3rt- 
KUKttSnT^*. *L~Or-Z2 3 ©BrJgiOteBKH: 

[0 17 0] X#fc£R*#©8»tt. £tt 

[0 17 1] *jfc, ^A~CSI^TE 0l «Ii 
flaWWCOWT. TE„«#iBSftlCJ:DQ#tt*W 

[0 17 2] cnc»U «*J:03a#-frt:fl6fflSnT 
6~9COfe*, 7'r^Dm«ffOB0iC^'r«TE- 

#t7-f ^n«?g|m^<hwS»«Bil-eSofe. 

IC. H^WfC«5 : -7 0> (e~2. 2) fc&ffl-C^-S 

[S®C0fB*^IR^] 

[0 1 ] *&®0>nrPWSi0>—m-Cto&rty3 L T>?-1- 
1 7>^^"Sffi 



(19) 



- 2 0 8 6 2 7 



2 Aires 1 1 mm#& 

3 12 f| 

4 2 1 

5 ¥ffl 2 2 T-f ? □&$Sm#g£ 



[mi] CB2] (0 3] 




<72)«9i# ^fl- 

< «TfT# B 2 Ti 26# 2 ^ 
(72)fSHJ# ffiW 



(71) *W» ftft S 

•m*C««l»*KB*«-TSl3#l* f-f 

(72) fgBJi# Aft ft 

3K*«+*KB:*:«-TS13#1* x-f 

(72)%bj# -g mm 



